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Introduction
In recent decades, the use of new materials is increasing in a wide range of engineering field and the μ ν σ δ μ ν
Let the point x in equation (2) tends to the crack surface, using the traction boundary condition of the crack surface, the hypersingular integral equation for unknown function can be obtained 1   2  2  1  2  2 2  2  21  1  1  5  5  2  2   1  2 2  3  2 3  2 3 3(4 4 )( 
In which denotes the ith direction force at source point x,
. Notice that equations (3, 4) are hypersingular integral equations, and can be numerically solved.
Singular indexes near the crack front meeting the interface and intensity factors
According to the theory of the hypersingular integral equation (Cook and Erdogan, 1972; Qin and Noda, 2002) , the displacement discontinuities of the crack surface near a point ξ 0 at the interface can be assumed as
where are non-zero constants related to point ξ 0 , λ and λ 1 are the stress singular indexes near the crack front meeting the interface, which can be determined by the following equations (Qin and Noda, 2003) . The stress intensity factors along the crack front meeting the interface are defined as
lim
Based on the analytical solutions of the singular stress field around the crack front terminating at the interface (Qin and Noda, 2003) , for a point p near the crack front point ξ 0 in the right material, the stress intensity factors along the crack front meeting the interface can be rewritten as follow 
Numerical procedures
The numerical procedure for equations (4) has been given by Qin and Noda (2003) . Here the numerical method for equation (3) will be given as follows. Using the behavior near the crack front, the displacement discontinuities of a rectangular crack can be written as
To solve the unknown function α ũ , the unknown function ) , ( 
In which
The integrals (29~30) are general ones, and can be numerically calculated. The integral (25~28) are hypersingulars, and must be treated before being numerically evaluated. Using the Taylor's expansion and the polar coordinates 
Using relations (31~32), the kernels of integral (25~28) can be written as follow 
Now the integrals in (38~41) are generals, and can be calculated numerically. From (15~16) and (18~22), the stress intensity factors at the crack front point x 0 on the interface can be evaluated as 
If the load is 32 σ ∞ , the load 31 σ ∞ in (44~45) should be replaced by 32 σ ∞ .
Compliance of boundary condition and convergence of numerical solutions
In solving the algebraic equations (23), the least square method is applied to minimize the residual stress at the collocation points. When the solid is subjected to a uniform shear load 31 σ ∞ at infinity, In the case of homogeneous materials, the numerical results of dimensionless stress intensity factors with increasing the polynomial exponents are given in Table1 and Table2, and compared with those given by Noda and Kihara (2002) and Chen (2004) . Due to the symmetry, only the numerical results results are close to those given by Westergaard (1939) and Tada (1972) . Table 4 gives the maximum stress intensity factor under a uniform shear load
It is shown that, for the case of plane problem, present results are close to those given by Tracey and Cook (1977) and Xiao and Karihaloo (2002) . Table 3 Dimensionless stress intensity factor for Table 4 Dimensionless stress intensity factor for
Solutions for general cases
For general cases, the polynomial exponents are taken as M=N=9, and the collocation point number is 20 × 20 for the following results. When the solid is subjected to a uniform shear load 31 σ ∞ at infinity, the stress intensity factor along the crack front meeting at the interface is of mode III. Table5 gives the maximum stress intensity factor A mixed-mode rectangular crack meeting the interface in a three-dimensional dissimilar materials subjected to shear loads is studied by a hypersingular integral equation based on the body force method.
1) The stress singularity and singular stress field around the crack front terminating at the interface are obtained by the main-part analytical method. Although expressions of the displacements and stresses in the materials are complex in modality, the solutions of singular stresses around the crack front are briefly discussed.
2) The unknown function of the hypersingular integral equation is approximated by a product of a series of power polynomials and a fundamental solution, which exactly expresses the singularities of stresses near the crack front. The numerical results show that this numerical technique is successful, and the solution precision is satisfied.
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